This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 

IMAGES ARE BEST AVAILABLE COPY. 


As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 


(12) 


UK Patent Application « GB m 2 184 707 ™A 


{43) Application published 1 Jul 1987 


(21) Application No 8630097 

(51) INTO* 


B66B 9/085/045/16 

(22) Dateoffiiing17Dec1986 


(30) Priority data 

(52) Domestic classification (Edition 1) 

B8L11 15X24487BCDX4 


U1S1716B8L 

(31) 8531094 (32) 18 Dec 1985 (33) GB 



(56) Documents cited 


None 

(71) Applicant 


Ease Limited, 

(58) Field of search * 


B8L 

(Incorporated In United Kingdom), 

B7C 

The Street WoolpH, Bury St Edmunds, Suffolk IP30 9SA 

Selected US specifications from IPC sub-class B66B 

(72) Inventor 


Antony Stopher 


(74) Agent and/or Address for Service 


E.N. Lewis & Taylor, 144 New Walk, Leicester LE1 7JA 



(54) Stairlift 

(57) Astairliftto enable elderly or infirm 
persons to travel safely on a flight of 
stairs comprises a seat (12), Fig. 1 
mounted on a carrier (1 0) adapted to 
travel on a rack-and-pinion arrangement 
(1 4,36) up and down a trackway on a 
flight of stairs. The trackway comprises a 
base member (4) on which are 
conductor rods mounted in recessed 
insulated grooves (22) for safety. These 
rods supply D.C. powder (24 volts) to the 
motor (30) from the mains via a 
transformer and a rectifier via spring 
loaded brushes (44) provided on the 
carrier which brushes contact the rods 
(24). In the event of mains failure, a 
battery (50), remote from the carrier and 
the tracking and conveniently under the 
stairs, is brought into the circuit and 
provides power to prevent the user 
being stranded part-way on the stair 
flight Wheel 34, which drives pinion 36, 
is provided with a fail safe device 
comprising a cam 40, Figure 5, with a 
follower42 which cuts powerto the 
motor and releases spring loaded 
plungerto engage the rack upon 
excessive speed. 
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Thedrawing(s) originally filed was (were) informal and the print here reproduced is taken from a laterfiled formal copy. 
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SPECIFICATION 
Stairlift 

5 The invention is concerned with improvements in or 
relating to stairl rfts, particularly to staiiiifts capable 
of operation by battery particularly but not ex- 
clusively in the event of mains failure. 
It is known for stairlifts to be used to convey elderly 

10 or infirm persons on stairs which would otherwise 
not be usable by those persons. Such stairlifts con- 
ventionally comprise a track or rail adjoining a stair- 
case and providing a rack with which a pinion drive is 
engageableto transport a carrier including a seatfor 

15 the elderly person. Another alternative involves the 
carrier being hauled by a cable on a windi ng drum.* 

These arrangements bring about many disadvant- 
ages including the hazard of the presence of an elec- 
tric motor and winding gear obstructing a landing 

20 and the danger of live mains cables to the carriage. 
Moreover, in the event of mains failure the user may 
be stranded partway up the stairs. If a stand-by bat- 
tery is provided on the carrier, this adds to the weight 
and size to be transported and this is compounded rf 

25 battery charging means are included to ensure the 
immediate efficient use of the standby battery at all 
. times in orderto enable the person to complete his/ 
her traverse of the stairs. 
The invention seeks to obviate the above dis- 

30 advantages. 

The invention provides a stairlift for the transport 
of persons upon a flight of stairs comprising a carrier 
including a seat, a D.C. motor adapted to operate a 
pinion drive, a rack engageable by said pinion drive 

35 and mounted in an elongate base member adapted 
to extend the length of said flight, said base member 
also supporting low-voltage power-carrying track, 
wherein the carrier is provided with pick-up means 
adapted to supply the motor with power from said 

40 track, and a circuit supplying said low voltage power 
from a mains source through a transformer and 
wherein in the event of the absence of mains power, 
power from a battery is supplied to the circuit, said 
battery being remote from the carrier and remaining 

45 stationary with respectto the track. 

Preferablythetrack comprises a plurality of con- 
ductive strips or rods adapted to supply power to 
said motor. Conveniently, the track may include 
strips or rods adapted to carry power to operate con- 

50 trol means including carrier summoning means. 
Advantageously, the strips or rods are received in in- 
sulated recessed portions of the track. 

In an example, the drive motor includes fail-safe 
means operable in the event of mal-function or ex- 

55 cessive speed of traverse; 

It will be apparent that the movement of the carrier 
may be controlled by a switching device thereon or 
alternatively, if desired, by remote control. 
Th ere wil I now be described with refer nee to th 

60 drawings, an example of a stairlift according to the 
invention, it will be understood that the description 
is given by way of example only and not by way of 
limitation. 
Inthedrawings;- 

65 Figure 7 is a diagrammatic view in sid elevation f 


a stairlift according to the invention; 

Figure 2 is a perspective view partly in section of a 
track of the stairlift; 
Figure 3 is a perspective view of the carrier of the 
70 stairlift with the seat removed for clarity; 

Figure4\$ a view of the pinion drive arrangement 
of the stairlift; 
FigureSls a view on arrow V of Rgure4; 
Figure 6 is a general circuit diagram; and 
75 Figure 7 is a diagram of the standby battery power 
circuit 

A flight of stairs 2 is provided with an elongate 
base member 4 having two side portions 6 and arran- 
ged to form support surfaces 8 extending thefull 
80 length of the stairs for supporting a carrier indicated 
at 1 0. The upper end of base member 4 extends 
slightly in excess of the length of the stairs so as to 
allowthecarriertoclearthetopstepofthestairflight 
for boarding and alighting from a swivel seat 12 
85 mounted uponthecarrier. rtwillbeappreciatedthat 

for the convenience of the user, th e chai r m ay face 
• sidewaystoordownthestairsduringtravelineither 
direction but may be swivelled so thatthe user has 
the stairs at his backwhen boarding. Becausethe 
90 stairlift is normally installed adjacent to a wall, it will 
be found convenient if the seat is pivotable about a 
vertical axis positioned at a rear portion thereof to 
onesideadjacentthetop end portion of the track. 
For the sake of appearance, a suitable housing is 
95 provided, conveniently moulded of fibre glass in the 
present example, which is fitted around the carrier. 

The base member 4 of the carrier supports a rack 
arrangement 14 extending the length thereof, com- 
prising a series of metal rods 1 6 secured In side 
100 mounting portions 18, secured to the base member 
4. Extending alongside the rack arrangement 14 is a 
channel member 20 of extruded plastics material 
and comprising four deep insulated groove-like re- 
cesses 22 into which are received metal conductor 
1 05 rods 24, in the present example, of aluminium. Alter- 
natively the rods may be of copper or any other suit- 
. able material. 

Slidably mounted upon the support surfaces 8, the 
carrier 1 0 comprises a plate 26 having downwardly 
110 extending guide means 28 to which are attached 
nylon rollers (not shown) which run againstthe parts 
8. Mounted upon the plate are a 24 volt DC motor30 
and associated gearbox 32 drivably associated with 
a first drive wheel 36, engaging with a main pinion 
1 1 5 wheel 36, which partially extends through a slot 38 in 
the plate 1 2 to engage with successive ones of the 
rods 1 6 of the rack arrangement 14. 

The wheel 34 is provided with a fail safe device op- 
erable in the event that the speed of rotation thereof 
1 20 exceeds a predetermined rate. This comprises a cam 
40 having two lobes operable to move a cam fol- 
lower 42 between two positions (full line and dotted 
line) during normal operation of the stairlift. If the 
speed of rotation f wheel 34 increases beyond a pre- 
125 setratethefollower42ispr ventedfromr achingits 
dotted line position and op rates a switch to cutthe 
power to the motor 30 and at the same time releasing 
a spring -loaded plunger (not shown) through a I ver 
arrangement 43, the plunger being urged down- 
130 wardly between the metal rods 1 6 of the rack 14, so 
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preventing further movement of the carrier 10 up- 
wards r downwards of the track until the mech- 
anism can be re-set 
The power is provided to the motor 30 from a 

5 mains source through circuitry outlined in Figure 6 
and 7, so that the motor receives a 24 volt DC supply. 
This is provided atthe metal rods 24 recessed in the 
channel member 20 and picked up by conductor 
members mounted on the carrier 1 0 and comprising 

10 spring-loaded brushes 44 (Figure 1). 

In the event of mains powerfailure, the circuit will 
convertto use powerf rom a 24 volt battery assembly 
50 which is conveniently positioned beneath the 
stairs 2 or other remote position, as may also be a 

15 transformer46.lfthecircuitisoperatingfromthe 
battery, a low-power emergency light (not shown) 
may be incorporated to assistthe person using the 
stairlift. 

The operation of the circuits will now briefly be de- 

20 scribed with reference to Figures 6 and 7. 

Power for the motor is supplied through the trans- 
former46to produce a 24 volt AC supply and a re- 
ctifier 4B to convertto DC. When mains power is pre- 
sent relayRI maintains R1/2 closed and R1/1 open to 

25 isolate the 24V battery 50 (see also Figure 1 ). How- 
ever, when the mains source fails, relay R1 operates 
to bring the battery into the circuit 

The operation of the circuit is controlled by a speed 
regulator52 which effectively regulates the current 

30 and is controlled by relay R4. 

Relay R2 operates when the carrier is travelling up 
the stairs and R3 when the direction is downwards, 
each of Iines54and 56 having a Iimitswitch S1 and 
S2, "up" and "down" respectively and operable by 

35 push buttons 58, 60 positioned atthe head andfoot 
of the stair flight or by a joy-stick on the carrier for 
operation by the user as selected at control 62. 

Sensing members 64 and 66 positioned app- 
roximately 0.6 metres from the top and from the 

40 bottom respectively of the track base member 4 
signal the proximity of the carrier to the end of its run 
so that one of relays R5 or R6 is tripped to decelerate 
the rate of travel in order to enable the carrierto 
come to a smooth stop. 

45 There is also provision at 68 for safety switches as 
required including the fail-safe power cut-off arran- 
gement described above. 

Various modifications may be made within the 
scope of the invention asdefined by the following 

50 claims. 

CLAIMS 

1. A stairliftforthe transport of persons upon a 
55 flight of stairs comprising a carrier including a seat, a 
D.C. motor adapted to operate a prnion drive, a rack 
engageable by said pinion drive and mounted in an 
elongate base member adapted to extend the length 
f said flight, said base member also supporting Jow- 
60 voltage power-carrying track, wh rein the carrier is 
provided with pick-up means adapt d to supply the 
motor with power from.said track, and a circuit supp- 
lying said low voltage powerfrom a mains source 
through a transformer and wherein in the event f 
65 the absence of mains power, powerfrom a batt ryis 


supplied to the circuit, said ban ry being remote 
from the carrier and remaining stationary with re- 
spect to the track. 

2. A stairlift as claimed in claim 1 wherein the 
70 track comprises a plurality of conductive strips or 

rods adapted to supply power to said motor. 

3. A stairlift as claimed in either one of claims 1 
and 2 wherein the track includes strips or rods of con- 
ductive material adapted to carry powerto operate 

75 control means comprising carrier summoning 
means. 

4. A stairlift as claimed in claim 3, wherein the 
strips or rods are received in recessed insulated port- 
ions of the track. 

80 5. A stairlift as claimed in any one of the preced- 
ing claims wherein the pick-up means of the carrier 
comprises at least one conductor means arranged to 
project therefrom when in motion so as to contact 
saidtrack. 

85 6. A stairlift as claimed in claim 5 wherein said 
conductor means comprise spring-loaded electrical 
brushes. 

7. A stairlift as claimed in any one of the preced- 
ing claims, wherein there are provided fail-safe 

90 means operable in the event of excessive speed of 
the carrier in motion. 

8. A stairlift as claimed in any one of the preced- 
ing claims wherein there are provided manually op- 
erated switch devices on the carrier for operation by 

95 the user and also at a point remote from the trackfor 
operation by remote control. 

9. A stairlift as claimed in any one of the preced- 
ing claims wherein sensing members are provided 
ahead of end regions of thetrack(s) to sensethe 

1 00 aproach of the carrier and wherein a signal sentfrom 
the appropriate sensing member causes the speed of 
ascent or descent to be slowed priorto stopping. 

10. A stairlift as claimed in any one of the preced- 
ing claims, wherein the seat provided on the carrier 

105 is pivotally mounted thereon about a vertical axis 
positioned at a rear portion thereof to one side adja- 
cent the top end portion of the track. 

11. A stairlift for the transport of persons upon a 
flight of stairs, constructed and arranged as here- 

110 in before described with reference to and as shown in 
the drawings. 
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